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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis.for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-4, 6-10 and 12-15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Burton (2004/0236983) taken in view of Micka (6,611,901). 

As to claim 1, Burton discloses a system having a primary storage volume having 
first data stored thereon and a secondary storage volume having second data stored 
thereon, the primary storage volume coupled to the secondary storage volume by a 
communications link, a method of restoring data after a suspension of the link, the 
method comprising: 

tracking updates to the first data and updates to the second data after 
suspension of the link (Page 4, U 0048, lines 2-7); 
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revising the image of the first data to account for the updates to thereby provide a 
complete first data image for use when the link is restored (Page 4, 0046); 

revising the image of the second data to account for the updates to thereby 
provide a complete second data image for use when the link is restored (Page 4, U 
0046); and 

copying data between the primary volume and the secondary volume when the 
link is restored to thereby resynchronize the primary volume and the secondary volume 
(Page 4, H 0047, lines 1-5). 

However Burton fails to disclose maintaining a first image of the first data stored 
on the primary volume and maintaining a second image of second data stored on the 
secondary volume. 

Micka discloses a system for maintaining electronic data at a point in time 
(Abstract, lines 1-2). Micka does disclose maintaining a first image of the first data 
stored on the primary volume and maintaining a second image of second data stored on 
the secondary volume (column 5, lines 25-29). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention by applicant to implement Micka's system for maintaining an image of the data 
stored on a volume with Burton's method of tracking, revising and copying data between 
a primary volume and a secondary volume. Since Burton's controllers are operating 
indendently at a time where no communication is possible, each controller would be 
creating a copy of its own backup of a particular point in time. A person of ordinary skill 
in this art at the time of invention would have been motivated to make this modification 
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because a point in time copy is a copy of data consistent as of a particular point in time, 
and would not include updates to the data that occur after the point in time, this provides 
data duplication and disaster recovery (Micka: column 1, lines 14-21). 

As to claim 2, Micka discloses the method as in claim 1 wherein the step of 
maintaining an image comprises on at least one of the primary storage volume and the 
secondary storage volume: 

creating a bitmap table to record a status of all of the data on the volume (column 
5, lines 43-46); 

establishing a reserved area for storage of the data (column 5, lines 27-29); and 

copying all of the data to the reserved area (column 5, lines 21-25). 

As to claim 3, Micka discloses the method as in claim 1 wherein the step of 
maintaining an image comprises on at least one of the primary storage volume and the 
secondary storage volume comprises maintaining a record of a log sequence number at 
the time of suspension of the link (Figure 2.38, column 6, lines 8-12). 

As to claim 4, Micka discloses the method as in claim 1 wherein the step of 
maintaining an image comprises creating an old data table to maintain a record of all of 
the data at the time of suspension of the link (column 5, lines 43-46). 

As to claim 6, Burton discloses the method as in claim 1 wherein the step of . 
tracking updates comprises on at least one of the primary storage volume and the 
secondary storage volume recording updates to the data as a record of the log 
sequence numbers occurring after suspension of the link (Page 2, 0023, lines 8-10). 
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As to claim 7, Burton discloses a system for restoring data after an interruption in 
a communications link comprising:. 

a primary storage volume having first data stored thereon (Figure 1.150, Page 4, 
11 0038, lines 1-3); 

a secondary storage volume having second data stored thereon, the primary 
storage volume being coupled to the secondary storage volume by the communications 
link (Figure 1.152, Page 4, H 0038, lines 1-3 & Page 3, U 0036, lines 18-21); 

the first storage controller revising the image of the first data to account for the 
updates to thereby provide a complete first data image for use when the link is restored 
(Page 4, U 0046 & 0047); 

the second storage controller revising the image of the second data to account 
for the updates to thereby provide a complete second data image for use when the link 
is restored (Page 4, 0046 & H 0047); and 

at least one of the first and the second storage controllers revising the data on 
the secondary storage volume to match the data on the primary storage volume after 
the link is restored (Page 5, U 0054 & U 0055). 

Burton discloses a first and second controller (Figure 1 .20 & 1 .22), but fails to 
disclose: 

a first storage controller for maintaining a first image of the first data stored on 
the primary volume upon the interruption in the communications link; 

a second storage controller for maintaining a second image of the second data 
stored on the secondary volume upon the interruption in the communications link; 
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a first update storage for storing updates to the first data after the interruption in 
the communications link; and 

a second update storage for storing updates to the second data after the 
interruption in the communications link. 

Micka discloses a system for maintaining electronic data at a point in time 
(Abstract, lines 1-2). Micka does disclose: 

a first storage controller for maintaining a first image of the first data stored on 
the primary volume upon the interruption in the communications link (column 5, lines 25- 
35); 

a second storage controller for maintaining a second image of the second data 
stored on the secondary volume upon the interruption in the communications link 
(column 5, lines 25-35); 

a first update storage for storing updates to the first data after the interruption in 
the communications link (column 5, lines 25-29); and 

a second update storage for storing updates to the second data after the 
interruption in the communications link (column 5, lines 25-29). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention by applicant to implement Micka's system for maintaining an image of the data 
stored on a volume with Burton's method of tracking, revising and copying data between 
a primary volume and a secondary volume. Since Burton's controllers are operating 
indendently at a time where no communication is possible, each controller would be 
creating a copy of its own backup of a particular point in time. A person of ordinary skill 
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in this art at the time of invention would have been motivated to make this modification 
because a point in time copy is a copy of data consistent as of a particular point in time, 
and would not include updates to the data that occur after the point in time, this provides 
data duplication and disaster recovery (Micka: column 1, lines 14-21). By providing a 
duplicated copy of the original data a rollback process would allow recovery in case of a 
fault or failure during the re-synchronizing process. 

As to claim 8, Micka discloses the system as in claim 7 wherein first storage 
controller maintains an image of the primary storage volume upon interruption of the link 
by creating a bitmap table to record a status of all of the data on the volume (column 5, 
lines 43-46), establishing a reserved area for storage of the data (column 5, lines 27- 
29); and copying all of the data to the reserved area (column 5, lines 21-25). 

As to claim 9, Micka discloses the system as in claim 7 wherein the storage 
controllers store on a selected volume an image of the volume by maintaining a record 
of a log sequence number at the time of suspension of the link (Figure 2.38, column 6, 
lines 8-12). 

As to claim 10, Micka discloses the system as in claim 7 wherein the storage 
controllers create an old data table to maintain a record of all of the data at the time of 
suspension of the link (column 5, lines 43-46). 

As to claim 12, Burton discloses a sub-system for restoring data after an 
interruption in a communications link comprising: 

a primary storage volume having first data stored thereon (Figure 1.150 & 2.208, 
Page 4, H 0038, lines 1-3); 
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a first update storage for storing updates to the first data after the interruption in 
the communications link (Page 4, U 0041 , lines 3-8); and 

the first storage controller revising the image of the first data to account for the 
updates to thereby provide a complete first data image for use when the link is restored 
(Page 4, 0046 & H 0047). 

Burton discloses a first controller, but fails to disclose wherein the first storage 
controller maintains a first image of the first data stored on the primary volume upon the 
interruption in the communications link. 

Micka discloses a system for maintaining electronic data at a point in time 
(Abstract, lines 1-2). Micka does disclose wherein the first storage controller maintains 
a first image of the first data stored on the primary volume upon the interruption in the 
communications link (column 5, lines 25-29). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention by applicant to implement Micka's system for maintaining an image of the data 
stored on a volume with Burton's method of tracking, revising and copying data between 
a primary volume and a secondary volume. A person of ordinary skill in this art at the 
time of invention would have been motivated to make this modification because a point 
in time copy is a copy of data consistent as of a particular point in time, and would not 
include updates to the data that occur after the point in time, this provides data 
duplication and disaster recovery (Micka: column 1, lines 14-21). 

As to claim 13, Micka discloses the sub-system as in claim 12 wherein the first 
storage controller maintains an image of the primary storage volume upon interruption 
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of the link by creating a bitmap table to record a status of all of the data on the volume 
(column 5, lines 43-46), establishing a reserved area for storage of the data (column 5, 
lines 27-29); and copying all of the data to the reserved area (column 5, lines 21-25). 

As to claim 14, Micka discloses the sub-system as in claim 12 wherein the first 
storage controller stores on a selected volume an image of the volume by maintaining a 
record of a log sequence number at the time of suspension of the link (Figure 2.38, 
column 6, lines 8-12). 

As to claim 15, Micka discloses the sub-system as in claim 12 wherein the first 
storage controller creates an old data table to maintain a record of all of the data at the 
time of suspension of the link (column 5, lines 43-46). 

Claims 5,1 1 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Burton and Micka as applied to claims 1, 7 and 12 above, and further in view of 
Crockett. 

As to claims 5,11 and 16, the combination of Burton and Micka disclose a system 
wherein updates while a suspension of the communication link are tracked by 
timestamps and stored in a queue (Burton: Page 2, U 0023, lines 8-10). The 
combination of Burton and Micka fail to disclose wherein the storage controllers each 
create a bitmap table to record all blocks of data which are updated after suspension of 
the link. 

Crockett discloses a method for assuring consistency between a primary volume 
and a remote secondary volume (Abstract: lines 1-2). Crocket does disclose wherein 
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the storage controllers each create a bitmap table to record all blocks of data which are 
updated after suspension of the link (column 1 1 , lines 3-5). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention by applicant to implement Crokett's bitmap table in place of Burton's queue. A 
person of ordinary skill in this art at the time of invention would have been motivated to 
make this modification because a bit map is a Boolean coded status list of the data 
blocks and indicates whether a block was updated or remains unmodified during a 
suspension of the communication link (Crockett: columns 10-11, lines 67-2). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles Ehne whose telephone number is.(571)-272- 
2471. The examiner can normally be reached on Monday-Friday 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Beausoliel can be reached on (571)-272-3645. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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